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izfm2nz>m&<nwz&%-m'7- K«<t. 
mE$ i ©ss^- «. meg 2 jcmsEsatf 

[M*«2] MGX-f v^fi. MESS 1 0>aTf 43J:tf 

Htiem2©^^©^-rn<h : bs^o. t^r^ ©«/£** 
UTme»2a}«7i:«ii]»teKn«. m«£ 1 iceis© 

» t © m 1= mummmm? tMtm-r & <t 0 ic a n 

2il*3H3lC§S«©fittSt7>^A7i7-ir7.^^:U. 

£5 » # & *m iS £ iff T 7. r- 7* t . 
« lfflE&S©S£&*ffl7-Ki8©3^tt&«ettE1t3fc^ 

*^©«{fc»;frffl£ME*«ic»i£T**fti^£{l:S* 

7 ? -fc X y ^ >J ^« 

-5. ig:#^6 KE«©ffi&7>^A7 7-fcX**'J'MD 



[m^4i9] «iE*ft<tt»io«)i;7h«i:*a6 
wtti" bmtmjjfii\izn8ii£ffi.-rz7-vzf-c$>z>. m 

[flf£B 1 0 ] NfiCilBlttietlf^ffl HTNffi 
©2Jt*SjSTJ:-5WE«f«6E*-r*. »**4tcE 

1 1 3 MEttft <Z> ttteKtt*?® 5 *> © 2* #! 

IHE#-©«*ii*» 7- h'||l;:tt*&*ffi -7- KM* 

t. 

toKMmmtz&iKx. »*ft$nfcWE««©rttf* 

MEU77 U>Xt7 h*i:tt«4hfc«ttE*Jllffl) 
SipSffl^mBE JUT •£» X x 7* £ , 

tlfcWE«H80l*3*tWIPf«-*^T-y7*t*$&lC* 
tr. §8*^1 1 lcEK©«8§t7>^A77irX^ : EU*> 

[fflf*Bl3] (a) fflgi«*nxf ";7"t. 

(b) «TE*tR©±Jc. Iiroiit. ^2©fit. 

Em i ©msic^manamjBEKjsuT, fE^2©t 
is <t m 3 © m @ t % m m a -a- £ m — © h 5 > -7 x ^ 5 ^ 

St5XT7^. 

(c) WE*-© h7>-77*£*e*i:£n*:«i*iX#.ffl 
7- K«£®^t5Xr7y<!:. 

(d) meJH-(0h7>-7^^«)«2©*«K:*«S 
n. HtlEg^ii*ffl7-K^©j5^(C«^^EiSr-5fiS 
ttE^^^^^fiSf-SX^-y 7*<*:, 

(e) iWE«ttE**^K:««**i. ^?itete&» 
t. 

(f) WE (c) ~ (e) ©X7^7*£t§0il-rx^-;/ 
7*<b. 

«a^7>^A77'fe7^ ; E»J©Sajg7JS. 

[W#3114J filJE (O ~ (f) ©Xt7^I1 ffi 

E«#a*ffl7-K»t. ItEBttEttX^i. MEf 
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[gitjRJUi 5] ffire (d) ox^-vyti. m-onx- 

9- K >£J£fi)cLTHtES§ 1 ©WttlCttlJW 
3 7. t 1 ;/?'*: S!#J31 4fCEiStf>fiBg5> 

y A 7 2 -t X / 1 'J C0£!ig^r£. 
[lli^JBl 6] (WE (c) ~ (e) rox^-yT^ At) 

UMBflfSii**!?- KfctlWEev htl<!:<aM(;:ilftEtt 

t. lfflEattK1MS^<!:. WfBf y Yn£*Kfo$Z>7, 

[W*Hl 7] ffi£ (b) OTX^-y^ti. S5ISm3W 

ft. 
[0 0 0 1 ] 

[0 0 0 2] 

[SEifeW&ffi] ififp. fiS»^>yATi7-feX^ ; e'J (M 
"RAM : Magnetic Random Access Memory) (£>#B£75*s£ 
A/Kii#<E>*lT^S. Ba7>yA7^tX/ : E'J<!: 

«. &i±Etti^w«m£WBLT^-*£EMi-f s^f 

JIltt^^'JT*^ 01 5CO (a) tt. lg?>yA 
o T^-tX^'J ©^^EU-fe^H 5 O<D^^0^^T. * 
t'JtJH5 0ll 1 -^cD&ttEtS*^ 1 5 1 <b 1 OTO 
^S^{b^¥^l*m^^:r-7>->*X^ (MO S F E 
T) 1 5 2t*»6fl|j*SnT^*. fi&14Et6K?^l 5 1 
<0ifif8lCtt. B&JBMHF1 5 1 iZffi&ZmZ&tStzib 

* 1 5 2 <75?g 11S152-1 teSBttEttsti^ 15 1* 
eW^g^K^-tb-rfci^W^ji^-ffl^- K39 1 5 5 £Jg 
fc£$ft. 55 2 Tlii 1 5 2 - 2 ««tt3Elft3B-T- 1 5 1 tfe 
?R3igtil 5 2 - 3fifglt!l£#aT^£. * 

fc. «it8E**^i 5 ncttsetc. mmmm^i 5 

1 »r«f*«r»*a*. JScfctf&ttElgJt^l 5 lA^fit 

«€rSt^ta-riKiciijffl$nsey his 1 5 3t>mtfc2ti 
z. u±<vmwiz£.ta3:, u-t;n 5 oiii *cosi 

K^l 5 5*5«fctf.l OH)h7>-/^^ 1 5 

2 ICW LT. 1 OfDiSttEt&Jii^ 1 5 

[0003] B115CO (b) tt. *^E'J-fe;H 5 0 cDtffr 
ilfiWSr^-r. W;iiSn-6J:-5ir. «tt-Etfti!Ff 1 5 1. 



t'y h^l 5 SiSi^Slrii^ffl^-K^l 5 4 it. m 
Zh&Zhm r 7-\ t mi 5 5 3LfziZb7>i;X? 1 5 2CD± 
lCffi^±lf btm^. «ttfB1ft£?l 5 l«h7>y 
1 5 2«fc 0 t>/h£^fc«>» ^'JtJHSO^t 
$iih5>-^X^ 1 5 2CD*§r£f;:<fcoTft;££n-5. 
L.f:*4T, h7>yX^l 5 2 < -mtf-^tlfc 

tt-t^iB«*</hS<&0. *«g£fi±T#-S. 
[0 0 0 4] 

1 5 2 W'h3!MkleSo*<*«ScD[6]±lefc©?jl75<&S. 

«t opb<uiHj-rn«. «utJH5 0fu, attte 

it.^^1 5 1 tLTGMRiftfcliTMRlfffl^f 
tl&m^2>friZ£r>T. -tW&ODiftttJCffcUifc K^:^ 
X^ 1 5 2 ©fittfcftJTT «£>S«tft«At. h7>yX 
^ 1 5 2«}£ta«-?-©^-ffilc ; bflc#f S (S?;#l) . $ 
K7>yX^ 1 5 2ti. lOffl^tUtJH 5 01: 
&-T1 (&#2) . «fcoT. -JgWffiffiO? 

v •Jizmm'vimti. h ? yfx? 1 5 2co^^$*3j:yc& 

fi. 1 *J<t^fr2lc«fcO*#<S!llE*ns^<»:»C 
[0005] ^idifitjij, *-fflh7>vX^i:S 

le^fPJrogWi. ^w^pteM^^Ay^-t;*;* 
■t u izmm&mz&tsjsm&^zfmfs.? >?at 

[0 0 0 6] 

[ii8i£($?&-r££#cr>^®:] ^mam^yy^L.T 

iHiX^'Jtt. &*#Bf?U$lClS$fi£Et§;-r.5£$:cD 

sntssroE-yhfit. WfBlg&<ofi3ttfBigji^ro& 

^TSoT. WE* 1 ©Jg^tt. WEflS 2 OSB^-»c« 

T*3 0. dniC«t0±EBW**jS^c$n-5. 
[0 0 0 7 ] ftftEX-f -y^ti. UMBSSiroSli^.fctfltt 

E^2»^co^-rn<i:fcs^o. ^om^wsji^En 

TB9Em2©^{C«Sit**SSnT ; fe«tli. 
[0 0 0 8] HllE^ISromttEttsjl^ti. HtlEX-f 

ic^isnc^r^ teas a fix t>«t 
[0009] mmwziL&mv-Fjeitmzii'y hmt 
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<7- \ i &<no%tmmmz&m^iztifc-$-z>ttgiW2& 

t. fnJgBf-y h&»£iA*^43«fctfiHlIB'7-KSiJ«# 

imm?<D&<t<DXftzmzffimizttfcrz>j}\i!}^it 

2i*Z>>\7-y7tfr*>tj.0> ^tuz^v ±&mtt}rfmi&. 
[ooi i ] Hfrsstt&e-;/ vmAn-<F>>>t&< 1 1, i oco 

t*-y Hi!£(cmffi£^TX^-y:/£$6l;:^A,-e^Tt>.J; 

[0 0 12] iitj§B'>&< <hfc 1 OOf v h^ilCffi-r^iS 
(4. iffiSBt-y h^*^ii*-ta«t«t O/hS^ISiiit-e&oT 

[0 0 13] h^I2'>^£< <hfc 1 ocDtf-y i-mizwM&m 
{ 1 2 it 5 X t- y 7 T' $> o T <fc ^ „ 

* [o o i 4] Hiiie^«£< tt> i -zxnM-j hmzmm&ffi. 
nf^^ii mib^ < 1. 1> i -Doti-y vut^mtzn 

h*£<ti£?jfatcmffi£ffiTX^y7T-&oT*>«fc 

<f>. 

[0015] NmtomtRm&fcmm^&m^TNffioz 
[ooi6] flfjie^sswiSttieti^^OTo^co^^fiStt 

os^rnsf zr-ys't. mmtt$im&tmmToj^ni£ 

$ nrzmzwtW<DfH®£mm-rz>XT y7t. frzuz 
hi*-&x-j}m-e$>n, z.niz£o±mmwmf&2ti 

[0 0 17] mmn<»Wi*-)L*?5mt, infIB*t#ifc'-y 

«iM5U77i/>xf7 hmzmmnfiiZffi-tT. 

fy7t. mV)7T l->Xt'7 h$9lCj&$£n*:i8tt 
SBti?$gCD|*]!g£ fiMti 7. T" -y 7 1 £ £ £ l;:^A,Tl>T 



[0 0 18] *^HJ < DjS^7>yA7i7-t:X^ ; e'J<0S! 
iSyj&(4. (a) Sfi^tI^-rS7.^-y7't. (b) inl 

sBg«w±ic. &i<Dnmt. &2(Dmm£. S3«t 

nmizwmztiznmzfcCT, mm^2<Dmmtf^3 
com^i t £ mm 2 z> m— <n k =? > v x * 5 z> x 

T7 7 , t. (C) iftfBlg — CO h 7 >^X:? 

S^iA^ffl^-K^^JBBE-r^X^-y^i:. (d) B9SB 
'7- KI8©ifi&t::te&£iBtrr 3&tt8Bt&.s!S^£ 

^jsEf ^x^-y^i. (e) mmmmmm=F iz&mz 

*l, ^OBllBSeiiiy-ffl^-h'^cbite^^n^f-y 
ZM5£?Z>7.Ty7ii> (f) ffiG (c) - (e) OX 
^^y^JiOjg-rXx-y^t^b^O. Ctl(rJ:0±Ifi 

[0019] mm (c) ~ ( f ) o>7s=rv7\$., mmm 

^<h€r. H5tBSffi±lc^B£$tlfcmrgB*-Wh^>vX 

^ izm\g.ts.7jfaizmm-r -a x ^ -y 7-u$> x t> «t 

[0 0 2 0] mflB (d) CDX^-yyti. ro^ii*. 
K9-f >£MrfLl,Tmmfg 1 (D«Str^8!-r-5X 

^•y ysr$ ^^-^^■r^iT ! bJ:^^ 

[0 0 2 1 ] flfrfB (c) ~ (e) W7t77'I1. flUSBg 

m^'^mu- hmtmm^y hm£<Dmizmmmmz 
viz. mmwz&?>-m'7- h-mt. 
mmmmmm^t. ^tat'-y h-^t^^BE-r-sx^^ 

[0 0 2 2] h^SB (b) <DX^y7lt. MIB^ 3 (0^11 
I C 0f ^ CO @ JE 5: # A -5 X x -J 7 & $ <=> I C ^ /u T U ^ T <t 

[0 0 2 3] 

B— * ft tt . 

[0 0 2 4] Bllti. *fgnjl(c«t^>a§!.7>yA7i7-t 
X^^EU 1 0£*t, fiS^,^>yATi7-tX^ ; EU 1 0 
(4. ^t'J7Kl It. tnmmislftl 2 t&Sts. 
8g7>^A7ytX>tU 1 0(4. WAtf3>tf^.- 

t'J7K 1 HZ&toL, Ztttem%z?>yAT?irX 

-T) «cai«-r*j:5«tt-r*. ^t>j7wi i(4. 
*. ^Sft0!Si 2t4. ^sscco^ft^oo^-n^n^^s?^ 
2(4. ¥y hga&mmT&fzitxDt-y h&mmm&i 
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>**MB»iEitti 5*iiATv»*. z\n 
* coffin 12**7- =& l . t* © £ - j fct* sb * tB*-r z 

[0025] 13 2 CD (a) 14. 'J 
■t)\,=L--j h 2 oo^^asr^-r. fiSSl^^EU-t;^- 

h 2 o li. 2 -onrnmEfem? 21-1, 21-2 
i. ioco^^fbM¥^«^^h7>->-x^ (m 

OSFET) 2 2<t*^ffi«$ntl^. JWTT-li. & 
X^J <hBf^. 2OC0fiBttfB*s5l72 1 - 1 . 21-2 

«ttiBts*^<7)gc«2o(cpE6n-r. si 4ic^-r«fce) 

U-fe;l/ZL-.> h 2 0 *fe*6<E>;W -y^iLTfiJ 

£iS5'>T*£. h7>yX5-2 2CD/h£Hfc<i:(48iJc9g.&^ 

[0 0 2 6] J£TF, BjJ/t'JtJUZy h2 0£ittBJ 

- -ra. -tti-ptirojKttc**?- 2 1 - 1 . 2 i - 2 wia 
m\z\t. mmmm? 2 1 - 1 . 21-2 icrass^Si* 

iAtf7t^cr)tt?^iA^ffl r7_ p:^2 4 - 1 . 2 4 - 2 #12 
^t^n-S. h7>yX^2 2©Slti2 2-ll;liI 

ttietgsii^ 2 i - 1 . 21 - 2frt 3 mn$:Wi&-\ti-ttzisb 

<D%l*-&#-m<7 — K«2 Sfimt&Ztl. &2t&*S2 2- 
2 JCtSflSttgetSsR-T- 2 1-1. 2 1-2 OffiJJfimtflZ 
u n-£>„ h7>y'Xi' 2 2CD^3ft&2 2 - 3t4tgife$n 
T*59. g*gm*I (0 V) fiS 
14fB*sit72 1 - 1 . 2 1 - 2t%=f-\z\*-2 HZ, fiBttffi 
**7-2 1-l. 2 1 - 2 iCttSfi froitt 

getg^-7-2 i - i . 21 -2*»6«*fttt*m-riBncfij 

ffl$n^t*7hS2 3-l, 2 3- 2*sg^tl5. lit 

K2 0I1 1 h 7 >yX^ 2 2 1 

Ki®2 5 I^UT2-o©«ltt3B«5g : f 2 1 - 
1.21 - 2ti<(UETZ>J:?m)&t!nT^Z>. 

[0027] m*xm%.* ; E>)-te)i,zL-y h 2 onvom 
mmm&mwtzmz. h3*#bblt.' m&m&m? 

*. i3ii fiBttget&fi^ 3 i £*«*»* u m*t&. 
*$t-3 i fr^ffi&zm&\&TTzfr<F>mftWM*K-T. 
[0028] s-r. tttt£tt*?3 1 Ktit$g£g2*-r-5 
^te^r^iwra. w«roteig«. mmmm^-3 wzm. 

KJ:DfT*>n*. 03« (a) (4. fi??6 («&) l"o j 



sEttLfcattaE**^ 3 l^^-r. ®ttiBtt^^3 1 

»4. Tfl'JCD&ffittJf 3 2<i. ±{B!lOT^<ett®3 3 -t 

tizomiztk&tifztm&s 3 4 tA^M^m^ 

•5. &ttgB*ii?7 3 1 (4. TMR (Tunneling 

Magnetoresistive) ST^, GMR (Giant Magnetores 
istive) m^f-C&ZZtfiW £ b^. KtttBtttSI^ 3 1 
(OififlHCtt. £BttfB*5!i7 3 1 Kti?$B£g£&tr£:#CD 
##^*-ffl-7-K«3 5*if9:lte.nT^-5. — B 
ttE**?- 3 1 <nTm<D&m&m3 2<DMit<Z)Jjfa£± 

Ttt. t^TttfcXttC9IE;£[P]£r6jl,>T^-5li-£-) Ict4. 
«ttlB**7 3 1 14 roj £te*rtLTH-5£;**l*. «t 
TifflM14I3 2 (*#&<*•« 7- Kits! 3 Sfr*> 
«tOS<tCfi:M-ra^mtt@3 2) <DBfbOT^r6]«X«6 

3 l<nTM<D&m&B3 2<Dm<t<DJjfot±m<D , &G&tiL 
M3 3<Dmi£CDjjt5]£&m~ lZT2>fttt>\Zit. 
mr>-\*$k3 5^Ytt©ft*|6jlC««t€:iiit-a-««fcU. ^ 

U ±<|iJCD3$&ttJl 3 3 JCXttcDIE:#faC9j&l?£Hl;&trr 
***>e>TAS. COTiplcLT. fiBttfB**^ 3 1 lc 

roj *iEisns. 

[0 0 2 9] i3«) (b) 14. tif$8 r 1 j £82* 

Lfc®tfifB*3fH=-3 l£^f. mttlfi*^3 
1 WTffl'JW^fiSttS 3 2 C9&{fc©y3[S]<t:±$J<E>S£fiBt3:jf 
3 3W^bW7j(6]<h*^(^#©^^ (Tffl!|CD5tfi8ttg 3 

2<?DK{teo^rR]j>ix»*rS]. ±m<D^m^±m 3 3 a^mit 

^3 1(4 r l j $r^|ftbT^-5<i:$tl-5„ ^n-ftico^ 

Z^&mv- h*i»3 5 lCY*4«IE?3r6]lcm«t£iSL. ± 
ffiiJ<£>3£«BttS 3 SdX^CDM^lSjro^^EPJto-rn^J; 
/«c43Tffl©^fi8ttJB 3 2 (OfiB{ktf»5-[6]t4. dCOfi8# 

^3iicti$g r i j 7>t|Big$ns. 

[0 0 3 0] Js8^T«ai48B«*^-3 1 *>6*$8 «rSt*ai 
-r?jri$:IKHJ-ra. *«©tt*ii*tt. &tt!B*3?i^3 

*^3 i OTiani^wmffi^^ai-ract^jcoff^n 

-5. El 3 CO (c) (4. fiffg r o J A<l?*-tli$n-5fiat48B 
*3t^3 l£^-r. ST. «ttgB«3l^3 100«Mffi(c 
mW.tzJjfa\zWiV*>tlft\iv.b&3 6IC. -^co«fiStI 

**8S$n*. «»na. ®tttB**^3 irt^isn-5. 

•€-LTmttSB*^^ 3 1 COMSgrommVo^ttS^tl 

a. mmz&m? 3 1 oTHoiiBtti 3 2 osfc©^ 
rS]<h±{B(i«5t(Kttg 3 3 <nmit<Dj5ftttfm—n$>z>m 

dI3(4. SSttfBte^^pS lC0ffitr[*tJtt5s«'jN$(.^t^ 

<^ca 0 cnicjco. ^-coettfB*^T3 1 iriB*$n 
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Tt>4*«*« TOj T$>Z>Z.t*mfe-T?2Z>. ffi. 
Ro=V 0 / I(C=kO}a6ifiBRo$:*J6. ^-CDfituffiRort* 

tti&m^^tnmr^zuz^o. 3 1 

irfBtSSttT^-stifffiai roj -c$>z>z.££m?£LTb 

[0 0 3 1 ] i3© (d) it. mn r 1 j 

3 i <75^romcEVi^ai^n-5„ fiStttBte*^- 

3 1 (DTftW&mtiim 3 2CDSft:c75^r6]t±fiJ!|C73^mi4 
S3 3OT{3{t^^(6]<h745®r6]^T$.-5«^icH. fiStetB 

LMoT, ^tB$n^®ttfBig^^3 l«it5«OT«m 
Vitt**<&* (Vi>Vo) . CtXtCtO. -f-OTfiStt 

&st&3g^3 i c:teti.$nT t> -stingy r i j r-^-sct 

m/JVitllS-^^T. Ri = Vj/i (CtOffifixfiBRi^ 

J:0«tttet65S^-3 1 KfBtlc3nT^-5tit$87S* r i j x- 

[0 0 3 2] «±. ffittgeiSjfi^JZliSffifcfete^-t*-. £ 

. (,>T02CD (b) £#BHLT. ^^iCj;^^^^ 'J 
-tr;UJ.X-y h 2 OWtSjg^ift^f-S. 0 2 CO (b) t4. 

(a) V>6&m.* : Z:i)±:)l3.-yh2 0<DWWm&fji-T. 
^m^^Uiz^OL-'y h- 2 Ofi. *«±C»|«snfc h- 

^25. Ilt^27-1, S2t^2 7-2i?55fSl 
ZtlTffilKZnT^Z. hv>zSZ?2 2^1112 
v 2 - U4^&*ffl'7- K&2 5 t««Sft. h^>->' 

2 2<Dm3m&2 2 - 3iijgife$*aT*5 0. gfpm 

EE (OV) 6*1X^-5. h7>y75-2 2©i2 

m<S22-2ti. sgi-t)U2 7- i*><toc?g2-tr;P2 7 

- 2 CD#* t««$nTt»-&. 
[0 0 3 3] ?K 1 -t;U2 7 - 1 Tte. af^ii^ffl 1 ? — K 

TBMMS 2 6-1. 2 1 - 

1 . f7hi2 3-l ^SlSfflW^JitzSfilCSia^^ 
(6]iClIS^nT^-5„ 0 2 CD (a) "Cfclft^ Lfc<t o 
(w. »*&*ffl'7-K*2 4- lfcWCDHSi&iliJite. h 

7>*jt>* 2 2<?>m2n®2 2-2 tgi^nxi-^. 

|3J«(C. 55 2-fc;U2 7-2Kf4. eSi^ifl^-K*^ 
4 - 2 . TfWtB* 2 6-2. fiSttietem^ 21-2, f 
v h^2 3 - 2 #£««M>6JlBK£«K8it£t7jr6]t;:« 
JBSftTH&. »*ii*ffl'7— H»2 4-2£WO«|j5K 
f^f4. Tifi2 6-l^UTh7>vX^2 2<0 
SS2tt«t2 2-2<fc««SnTt»*. ±KELfc^fi£^^ 



[0 0 3 4] «lf>Tj|ltA2 7 - 1 CD«?jg£«fc D»L 
<iKB^-r-£>. Slt;P2 7-lTH S#ii^ffl9-K 
S24-1 fiiffiffitc^iS^£^i6]lc}ffu:-5«J;^tcia:it€, 
n. fiBtttettsSs^ 2 i - 1 <Difif»ici^^€>nT^-5. « 

Sii**!?— K*2 4- 114. oft*l-£^ijSl;:gt?<fiB?^ 

^attiett*^2 i - 1 \zmtia?z. mmmm^-2 i 

-lit. TSB««2 6 - lfcitft';, V&2 3 - 1 <hCD 
ISJlCRtt&ns. CICDb'-;/ h^2 3- ltt. JSEttfEtt^ 
f21-l »Cf#f8£5^&tJl8t;:*>ftJffl3n. 
ffl7-h'^2 4- 1 <tWc?&<. {HJ^UiBSttScfc? 

tcEg^n*. ckox. 2 i - i (4. t'-y 

his 2 3 - i £,&tfwz&&m r?- km 2 4 - i <htf>p<g 

(CsStt 6*1-5 <h<^.*.-£>. fcii, W.21DV2 7 - 2 CDfljjg 
(4^ 1 -t;U2 7 - 1 ©tejgtli^&CDT. ^OiJJHjti^ 
B&-T-5. 

[0 0 3 5] f7 b&2 3- l^S#^^.ffl7-Ki^2 
4-1 <tWr lw&£&^<fc5lCiBB£tt3Jg*{4RT<7> 
£*3 0T- i3© (a) *5j;r/ (b) Sr#HgLTIR 

«. roj $.tz\t r i j cDit&^sBtttetgsSf^ 3 l ic* 
mf*.7>y/>7?-t?s*^:>j-cit. g>&<Dmi±mi&mT 
7- Ksusj^tf* h&zmm Lxm&om 
cDt^-rti^ i *»^t^Dsn-5mD?t©*-Tf4ia{bcossEic 

tm&szi&m^-izwfiaztiz. zoi&f&m 

n<^±^-&^mt<DK^\z-\-^U^^\zt^iio\zt 

&&?&mmmm=F\z<?)?).ffin$ : m£&tsz£tf-vz 

iMzm-t z.t iz£o. *coffim<DmmmmTiz&&Lm 
^^enttiL. *<Dmmzi&m z ?iz<D&-mm&%]2 i ts£ 

v h&t)Wftiz§zm.2tiu\,'>z\£tf ! &miiZzz<, 

14. WZ&frmV- KS^KlHlJSl 4 (01) 
h^lftlHl8S 1 3 (Ml) (C<t9f|iW£n-5„ 

[0 0 3 6] Ml>T. @4~01 3S:#figLT. fiS^^ 
■t'J-tr;i/ZL- - y h 2 0 (02© (b) ) CD§JigjEg£ttt 
BJ-f^). &0»4S^^ ; t'J-fe;UJ.^:-y h 2 0 (02OD 

(b) ) WSSigjag^JiS^ii^T^-r. ^t*5. filTODJ: 
^iCLTSljg^n-Sffi^^^'J-t^-^ h 2 0 (0 2 
CD (b) ) £Ig!))lH]& 1 2 (01) t&fc-frTliffi-r* 
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(01) ^ilSIiAiTf^ !&i&[eJ?g 1 2 (01) 

2 (Ell) MMM7>yA7^tX^ ; tU 1 0 (0 
1) OSi&ilJiU&lcagHLttfr*. tATTIi. JMHflF* 

[0 0 3 7] 04 ti. h5>yX?2 2 *S«fcCXSS*ii*. 
KH2 5*<^J5S$*afcSfi4 O^^T. "gfif-jBS 
li«T<O<t*3 0T$)^. i-TS i S«4 Olwfcft© f-7 
>->-X^ffi5j££n-5„ dZlTfi. h^v-T.rJ- 
CD?*. f-7>yX^ 2 2 (NftWUMOSFET) 
OT^^T. NftWIMOS FETIi. PS->U3 
>g«4 0 lr^*$feSJgcDig5^2o©n^*S*£ (mS) 
2 2- 2. 2 2 - SSrSUlCiateLTiti&iA^ j^ffi 
2 2-2. 2 2-3©±IC»^SE^K (S i 02) 2 2 
-4£lftf3L. S»IC^(D±ICA 1 . AufSifLT 
y- hvlifti (tfi l tg*S) 2 2-1 £»-r£T£ £ <htcd: 0 

*frtfrf -5fc«?>IC. 0tJ;U;f, TEOS (Tetra Etyle Orth 

0 Silicate) #*ffl^T*^»«««4 1 - 1 *3<i:^4 

1 - 2 t)InIfr$(CJgJ5)t$n^. dOTct^tC^Stlfe h5 
>y7,^2 2«!glii2 2-l±l:. m^'^mr?— 

[0038] i5ii fnimxL-y^ifs 4 t^/^>vm 
^sa^5 6t^'$e»ic^BE$nfeSfi4 o^^-r. 
V>KflM*Bil5 6ttgjfi*nri>5. m mutt 7 ^ 5 

3 15 2tfWtET2>. 

[0 0 3 9] CW«tp^tSffi4 0(0}gfi£jaeii^TOT<!: 

[0 0 4 0] (5- 1) Sfifi4 0±tC. fiKJAtfCV 
D (Chemical Vapor Deposition) £fi)fflLT. S i O2 

[0 0 4 1 ] (5-2) f©SS4 0lCtt7* M/yX 

CtlCfcO. r7r^»U->-7. h/t5'->7)inf C© 
Iltt'J 7^57^ 7*hVXi7fi. 55 1 

1^7*7^5 4 43j;c/^^> r-'i&&EJ|5 6<7)n>^i7 

[0 0 4 2] (5-3) l^T. hA;7->8|5#tf)S i O 
2^Xy^>y(C c fcr)K55fe$n. &*£n7c7* M/y 
X SA'l$£3n-*>. rroi^CLT. ^Iiffi5i7'^y5 
4 43«tl/^7> r-*«IISEfg5 6OTn>^i7 h*-;i^!S: 

[0 0 4 3] (5 -4) ^:<DZ1>5>9 b-fc-JUZ&mrf 

h^-;nc)juA. ®ffliSG&f&5 2w&iffi'cfc&JS 



y 5 > K&MftEJft 5 6 ^maro^ic^^-r^^iiic. 
f & t> *> $ ntz &m <d o % &m £ f&&-r z> tt 

[0044] a±w«k-pic. if B iteii5 2. sgifflj* 

[0 04 5] El 6 tt. #t=?&«*.ffl -7- Ktt 2 4 - 1 tfH 
2UiL^^i/6 4 *>\ZK$.Zt\tz&tiL4 OSi 

T. m 2 Miry 7^6 4ro^HG)S^clCH /ffMllgiftBI 
6 2^i?ft1-5. -?-cDiaeii. 05 i&#SSLTIKHJb/i 
HIT-***, -mc^^. ±ffi (5-1) TittBJ 
LfcJ;7lC. /fRf"^^ 2 (05) V)±lz2 Zlzmffi 
»SRA«BEI3n. ®^*6^6 2*5^p£$n-5. iJclC 

(5-2) (5-3) T^-t<fc 5 »;:. ^2M5l:y 

m2MiL7 ; 7?6 4AmiU±LZf5?5 4 L 

mm.mz&mt<ti2>jio\z. sgiM&T'^s 4<ojtg& 
jcs-rai^a. s^tc (5-4) -cm-r^oiz. *<du 

*Sn, S^ii*-ffl'7-H^2 4- 1 £31 2 M35:y 7:7* 
6 4*tRffMo^tt{c/«c5J;-5Jc. 
TFWU&m&V Vy'77-<*J;^l7'f>y'T"*it 
S. «±roj;5lCLTg#ji*.-S'7-Ki^2 4- 1 i:^ 
2 Mir y ^ 6 4 <h^fi£$n-5. 
[0046] 0711 |g 1 TSCHfii 7 4 5 IZM&.2 
nfcIK4 0^t„ miTSB«S7 4f2. ^2fflSry 
5^6 4\zn%.(t)lzmm2tLT^Z>. IS1TSE-Iffi7 4 
»^ffl(75^^(Cli. HIRI1&IRR7 2*'?*Fffi-r^,„ 
mm 7 2 <DJ5£{g*5«tCX*g 1 7 4 (D^Bt-tt. 0 5 

&<J;c/6£#BgLTLJt±g2 (5-1) ~ (5-4) 05 

[0047] 0 8 1±. tsttfet&sJ^ 2 1 - 1 tfz <b \zm 
e£$nfcSS4 o^^-r. fiatttat&a-^ 2 1 - i«. ?g 

1 Ts?m^7 4\zm.%mzmw.^nx^^. s~n\zwi,y\ 

LfcctplC. ®ttgBt&9*?^2 1 - 1 «. 1S4 O^cfccT* 
S#^*ffl-7- K^JcifilifiS^ePS'C' ^i!14'13 3 
(03) . #«t*S3 4 (0 3) *5«J;c>^itatt^3 2 
(03) Ti'lg-f ^nAcTMR^^felJGMRsflT-Cfe 
■5. m 1 Tg6m&7 4 WJBIC-&*D-arTTMR-S^- 

*fc:HGMRi??^*'^fiJ;$n-5. LT. iSttSBtS^ 

2 1 - 1 £ LTi£M&*#£;fc«fcc/Jgtt£f# -5Ac*lC. 

5 iciattfet&.jfsT 2 1 - l^eJ-sn^. f«c*5. ^p B -j«5 

8 2 (i^ 1 TSBmS 7 4 W±ffi£ tsifiq C WOIS 
T/saEKSnTiri*. ^Fa1*fiiltK8 2€r)5i;-^-r-5.^)li«c: 



(8) 
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So 

[0 0 4 8] fed t: y H*»2 3 - 1 £1&3V$iiL'7v 

#9 4 £#£«E>(C^fi££n£:S«4 0 £*"To t'7 

2 3 - 1 12. ^ttEBtg^2 1 - 1 £mmfticjggs£n 
Tt^o g§3IBLir:/^9 4te, !MTSB®S7 

4 chmm^JII^^^nTl^o tf7h»2 3-ltg3 

ft-fSo t'7h823-L ^3213:^^^9 4 (D^fiE 
*cfctfSra*ft«R9 2©flcJRtt. H5*3j:r/6Sr#flaL 
TLfc±E (5-1) - (5-4) a>K9I<fc£<ra«T 

[0049] mi±Ji2 i - i 

(b) ) 0JIM£jiaT&«. *3B9lTtt. mi-t)l2 7 
-1 (02(0 (b) ) <a±lC$ 6tC^2-fe;U2 7-2 

(02<O (b) ) £«S£i*SC£lz<J:0m«j££rS]± 
£i±S« 

[ 0 0 5 0 ] H 1 0 tt % 7- 2 4 - 2 £ 

3S4ffll2::/^l 0 4<t7S«$6fC»J«$nfc*«4 0£ 
^4Mxz:y^y 1 0 4tt* m3M^y^y9 4cb 
iSMl:M^Tt^. ^4Mity^yi 0 400BS 

- 1 ^5cfc^2M3iy^y 6 4<B«j5£»S<h^±K:3tfJS 
" T Stf>T, -t0)Bi^H««sr-5. 

[0 0 5 1 ] 01 Hi, 8I2TSBSS1 1 4 <E> 
jS$nfcS«4 O^SsT. »2T»««1 14H &4 

MxLzf^ifi 0 4«c*aw^«ttanTi^. fg2TSB 
-rs<, <r(oj£i£jai§n H7 s#sauTift^L/t^i t 

[0 0 5 2] SBitEtt*^ 2 1 -2^6C 

»rtSntSK4 0 6*t. «ttE** J i L 2 1-2(1. 
352TS&m^l 1 4fCttXttlCtttt£ttTfr>*. unm 
**fl«l 2 2 ttJB 2 T»«* 1 1 4<D.tm^mimCU^ 

ji'iZ'ei&mtstiT^z. 1 -2co«ii£, 

** j F2 1 - 1 <Dmm&<kzfmfiLj®m£^±izttfc-r2> 
cot, -ta>«iwtt«i8-r*. 

[0 0 5 3] 11311 kfy h»2 3 - 2 <hSB5ffl2[^ 

7^134 t^s si:»«snfcSfi4 o ^t. tfy 

H»2 3-2H «ttfi**^2 1 -2£«»WK»tt 
SnTH*. — SBSfflLfl::/^ 1 3 4te. m2TSB 
ttttl 14i«J[«l:»«3ftTl^. f7hS23- 

2t«5aay7yi 3 4ouifl!))B«i:it brim* 

Ml 3 2 i9^#ILT 
mWLtzhiy hi23-l *«t^SB 3 ffllt:/ 5 ^ 9 4 CO 

[0 0 5 4] £Ui. «aay^Uir;UzL - ^ h 2 0 (02 



(b) ) (DM^j&m^m^Lfzo mi 3<DtsiwizmL 

T, *3U6<D«88Ttt, 2^^2 7-1, 2 7-2 
(02<7) (b) ) lCctO«Stj?c^EU-t;ua.-^ h2 0 
(02<O (b) ) £ttj5£-r«&LTt>ft4)-C. *5ffljl 
^7^134 (0 13) tR»r, *n»C«jtTeyh 
S23 -2^IB«SK1 3 2(^±S^goJ:a(C^fiE 

^•^2 0 (02(7) (b) ) *»J5Kr*«^(Ztt. 0 
1 0-01 3«#!Hl,TKHLfcXS€:tt9£U ir;U 
^h7>y'X^22 (04) (CMtt£ffl£M2ttT 
Bg^^'Jt^az7h2 0 (02co (b) ) £^f£T 

[0 0 5 5] Btf02CO (b) &#JHLT. ffltSt^U 

S„ id «a^^Ut;Paz7h2 0^ 

*5«fc^«a>^u-fc;wiL- ^ h 2 0^ 

2ow^txn Ki)jiHjgsi2 (01) \zj:omm 
£ns e KTKwsns rtymtijutsj % rm 
«*»#atr/K*tB-rj • rmEE^EPSn-rsj . 
zfc^tft-fj #<o»fPti, "T^T^KjIhISS 1 2 (0 1) co 

8813 (0 1) , f«i&M7'-HMHBR14 (0 
1) 43<t«tt*ii*ffl«7— KMBMIslKl 5 (01) a* 

^B*i2**a«-rsciJ3ck off tons. 
[0056] sr. 2 1 - 1, 21-2 

t*«s##iitriRo«t«>iqEU-fe;ujL-y H2 ocoift 

f£*BHrr*. «Atf, 8tttE«*?2 l-2£flMB& 

(0 1) *J:tf£y M*HM9Kl 3 (0 1) 
^7-H824-2^t , 7 h*£2 3-2£iMtRL 

«ttE** : P2 l-2^tt#*ii*««7 
-H*24- 2^3j:^h*^ h«2 3 - 2 (O^-n^ntcSt 

nsm«t(cs^<^fi£«^H3fin$n, ®ttfBtftsi^2 
i -2«c©*tiWB*«»*asEna. B«^*'jt^az 
7h2 o ^<Dffim<D92&fr\z±m<D±o\zi,Tnm2 

[0057] z.a>j:5tLmit<Dm*&ttmztojL m m 

»*attcitfc-c«*.. -rxtto*. Bttiett*f2i- 

2JC«*€:»*3itr(C*itO, h«2 3-2Gl*l0 
»<7)t'7 h^2 3- 1 ^fc*8ftS8KT»#ii**j£T« 

So rs^a^tcw-rsm^ttj en BttteMf 2 

1 - 2 CtM^f^MC^/coT, (i) «ttE«* 

^2 i-2ic*»cwa©*«*»*iitft^5»*, 
^3ct^ (ii) «s<o«ttE«*^2 i -ii:SoT«8S 
»#ii*tt^ct5CT«*^ KtT, (i) 43 

±tf (ii) o-tn-ens^arsssii^ffituiwr 
s. 
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co.0 5 8] (i) icklt. mmmm?2 i - 2 

823-1 *5«ttXf-y hi® 2 3 - 2V>^-rtl\Z*>mJjfa 

izmmziMi±&j:<*K 1-21*. tr* h 

»23-lit7h»23-l <hror B UC{4^LT^.5. 
Lrzrfr>T&rtft\zm.ffi&ifa-rziilZ£K). ^tD(0-57 
>^-;U«^i;(DteIiJ(:ScJ^T. t'7hi2 3-2 
tCck^fiS^ii^c^ffiitc^^ict'-y hi® 2 3 - 1 iris 

mfttf&mmm? 2 1 - 2 KtMnsnsct 

^tllCctd. J:9«t3IICffitts2iiJf^2 1 - 2^tit?g£ 
-cot^f-v h®2 3-2(C«i-rmijitro^: 
t'7 h®2 3 - Hceftn-5.«Sit<7)^^$ c tOt> 
'h^Wto^cfct^ k'-y h®2 3 - 2 (C^#^£«Bit^ffit 

-tt. g'j«iete^2 i - i izbxztif&Rtfwmz 

[0 0 5 9] ffi^-C (ii) fzHLT, flficDfiBttgSlgsJIT- 

21-1 izm-oxm ®&m2&£t£^£?iz-rz>tzst>iz 

It. ¥v h®2 3- l*5<tC/f-> h®2 3- 2©l>fn 
Kfei^ftlcmtft^DittHiJ;^. f-v h®2 3 - 2 tcJ: 
■SSmte. WISi:^^fi8H4feti^2 1 -2 05*&6 . 

-r. ft&o^ttiati^^ 2 i - 1 icfcepjsrasn-s. t*-y h 

®2 3 - 2 iZffi.flZ>mffitfftt>fr(DmmT±£<£l.-?tz 

m&izte. m<nmm?,m.mT 2 1 - 1 ic^oTiti^f 

ItdtCctO. ^tDi0^>T>^— ;u»a*ai;»ffiflUic 

/£t>t>nt>m-r^mtz. f y h®2 3- 1 
mnmmmm? 2 1 - 1 izwrnztizctiztez. c 
tnzjnommmmT2 1 - i^&^Tffimzwz&ts 

^t&VjlfZ. :rotgk'7hSl2 3-l ilitn-smijft 
CO^^-SH. f v h®2 3 -2(Ciign.5mijit<75^:#$<fc 

±^um^m.riz. mmmmir2 1 - 1 ic*>*#& 

h®2 3 - 1 IC«tn^mi>St75S/h$<Tt)t:v h!23- 
2 6 CDS8#£fflfgT£ -5 d <b (C<fc 
[0 0 6 0] «±»»6^WiJ:?i:. t'7h 
® 2 3 - 1 iJckt/f y hi® 2 3 - 2<7>t^-rn(Cfcj§?^(6] 
(C'fliijSt^jjSt-rciiT. (i) *5J:Zf (ii) c7D3tX^$r^ 
6*1-5. Z.<D&tgHZ&-3l1li. 30tA 

-r^^icct. -Aa&oiz-f&it-zzz. -r&fc*.. » 

h»ictaw»t'-y h®<ti^i;^r6](c. .to 

h«»Ctt»*t^ h®tiS*^l6]lC. J:0/h5t^St€:ij5t 



[0 0 6 1 ] m>T, SfiBtttEtg3t^2 1 - 1 . 21- 

2A^m^m^-tii-rw)mzmLx^ 

(Ell) ti, 03© (c) *i«fctf (d) £#BBLTIK^ 
L^«k^lcK)fp-r-5>o CSJA«. &§&[5]?Sl 2 (01) i« 

J8£fetetg^2 1 - 2 i;:f2tg£nT^5fif sgs-s^its-r 

«-&SriKB^-r-5<h. SE^&^ffl <7— h'®^«>[Hl?S 1 5 

(0 1) li. *-TSE*ii^.ffl'7-h*i®2 5SrS*?UT^ 
*&^ffi9-Kigii«EE£l=Pln)U h7>yX^ 2 2 £ig 

h^>>5^,^2 2 Wig 3 ©3g^ 2 2 - 3 
Ifi^nTV^COT. BttKtt*?2 l-2©-#0)SgT 
tffllOV (gip«j£) gg^Tt:«y h*tlfgil!j[E] 

?S13 (01) ttfy h®2 3-2£ii#U t'-yhi® 

23-2 a» zmmmm? 21-2 ic-jgromss^st 

T. f y hi&^ftlHlSS 1 3 (SI) ItBttEttXf 2 1 

- 2 ©asmwmiESttifiu 2 1 - 2 ©g 

Stfit£?#£. KIMeISSI 2 (0 1) (i. fiBttgBtgf!t^2 
1 - 2W}gttfii^tt«fWfi^^(D«ST$>n«. fiBttfB 

«*^2 1 - 2 iz&mzntcm mt roj T&^xhwt&r 

U 2 1 -2(Dfitn:MA5itliEWiiS^ef^C5 

MT^nii. «tttatg^2 1 -2ic«}#$tifew«tt 

[0 0 6 2] fS$gW^ii*.=£$^(ciEBilCff ^fc* 
IC. S'Jcofcf-y «2 3-UU77l/>Xl:7 hmtL 
TWffllxTt>«tt». 8ttiet^l 1 2 l-2(Iffiffi;$nT 
^•5tit$8£^*.aj-rJE ^-iCli. f7l-Sl2 3-2«D*)S 
h'-y h®2 3- 1 ICfeS^«ijft,l:7tc^'J 77 U-> 
xmSit$rSit-r. COt*. fi5t4IBtg^2 1 - 1 Icte. 
t'7 hfUffiWitelK 1 3 (01) iZ&Q^tb&O&ZtlTl* 

-sis^fii. r i j Atfe^^tiT^-s. ^ai^n 

7t®ttgBtt^^2 1 - 2 roffittttjPttttgBtt*?' 2 1 - 
ttteit.^^2 1-2(C« r i j *Ste^$nTt^-5i:*iJ»f 

TfcJ:^ cniciO. ffilfrlsl&l 2 (01) liiOIE 

mizffi&&m*-m-rz\ttf-c£2>. ts.&. m%.m\z 
roj r i j upge-r. ^sMg^^nT^-sgin: 

yz&tnmtLtfmc-c&zfr&frizmzi^T. mmzm. 

n« roj ^ftLTiStttBttsji^jcfBtgsnT^^if 
^Sr^m-r z. ttf-ez ^„ 

[0 0 6 3] fiB^t'J-tDlOL--;, h«. 05h7> 



(10) 
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0 2K*2tt-5fiBM;* ; E: , J-fe;iOL--y h2 Oti, Bttffi 

ttslH 1 * 2 flStrro-e 2 wo 2 c <h 

s„ 1 - 1 iiT&hf-y k mi± 

<J±i)lZL--y h 1 4 0 €r*ijffl-rn«. 4tfTCD2itg:£^ 
T CI Bg/tUt^a^hMOtt, Sg 

l-t;i/27-l (02) *3«fc^2-t;U2 7 - 2 (0 
2) i:iot^n5tM4-Dffl@$ti.r<!:i: l t0 
bsst^s. $^>icsij»0iji:bT. Mz.&smnm'&tz 

ffr^23itgc. -T&fc*, 1 A*-f hW<f$g C 
ICcfc O^eKT-^'S. COT J; -5IC. BiaOT&£ f> htitfg 

[0 0 6 4] 

[0 0 6 5] *^^COB^7>^A7i7-feX^ ; E'JICJ; 
[0 0 6 6] *^^<0B^.^>5'A7^-fe7 > ^ ; E'J'N.CD 

f&w2&%.mffi.iz£z>m&&wmLTn : 3<DT. 
mmifem?<D o *> & *> m mnmmzfem? l t 

f -y h« t ©m izmmz&m? tf&mr z> * ? tcwrt s 

[0 0 6 7] *%B^(DB^5>^A7^-t:X^ ; &'JJC« 
t£< t^\r><»\dy \-mzmffi.Zffi.-?Z.£\Z&K). 



<D$L&m&lzmU.T%;Z.C>tl2><D-C. fiBtefE®^ KEP 
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